Purification, characterization, cloning and structural analysis of Crocodylus siamensis ovotransferrin for insight into functions of iron binding and autocleavage.
Ovotransferrin (OTf), the major protein constituent of egg white, is of great interest due to its pivotal role in biological iron transport and storage processes and its spontaneous autocleavage into peptidic fragments with alternative biological properties, such as antibacterial and antioxidant activities. However, despite being well-investigated in avian, a detailed elucidation of the structure-function relationship of ovotransferrins in the closely related order of Crocodilia has not been reported to date. In this study, electron paramagnetic resonance (EPR) confirmed the presence of two spectroscopically distinct ferric iron binding sites in Crocodylus siamensis OTf (cOTf), but implied a five-fold lower quantity of bound iron than in hen OTf (hOTf). In addition, quantitative estimation of free sulfhydryl groups revealed slight differences to hOTf. To gain a better structural understanding of cOTf, we found a cOTf gene consisting of an open reading frame of 2040bp and encoding a protein of 679 amino acids. In silico prediction of the three-dimensional structure of cOTf and comparison with hOTf revealed four evolutionarily conserved iron-binding sites in both N- and C-lobes, as well as the presence of only 13 of the 15 disulfide bonds in hOTf. This evolutionary loss of disulfide linkages in conjunction with the lack of hydrogen bonding from a dilysine trigger in the C-lobe are presumed to affect the iron binding and autocleavage character of cOTf. As a result, cOTf may be capable of exerting a more diverse array of functions compared to its avian counterparts; for instance, ion buffering, antioxidant and antimicrobial activities.